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Facie a depozi¢ni prostredi

soubor charakteristickych znakl sedimentu:

— sedimentarni textury (vrstevnatost, zvrstveni, textury na
vrstevnich plochach) a sedimentarni struktury (zrnitost,
vytiidéni, zaobleni) -> hydrodynamické podminky ukladéni —
smér, rychlost proudéni, laminarni / turbulentni proudéni,
vinéni, ptiliv, atd.

— mineralni sloZzeni sedimentu (zdrojové oblast sedimentu,
podminky diageneze)

— paleontologicky obsah a (ekologie, funkéni morfologie fosilii)

— tafonomie (podminky zachovani fosilii po odumieni)

Princip lateralni zmény facii
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Facialni zména, transgrese a regrese

A = Sandstone facies (beach environment)
B = Shale facies (offshore marine environment)
C = Limestone facies (far from sources of terrigenous input)

Each depositional environment grades laterally into other
environments. We call this facies change when dealing with
the rock record

Waltheruv zakon

,.facie lezici v daném Casovém okamziku vedle
sebe jsou ve vertikdlnim profilu viditelné nad
sebou®.

Umoziiuje studovat Casoprostorové vztahy mezi
faciemi

Spoluptisobeni dvou procesii:

— lateralni posun procesti sedimentace (napf. rozsifovani
ficnich meandrt, prekladani fi¢nich koryt, posun
poustnich dun) které vedou ke vzniku facii,

— nepieruSované vertikdlni ukladéani facii.
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Walther's Law - Facies Successions

Facies situated in conformable vertical

successions of strata are also situated in laterally
adjacent environments

FIGURE 3-41 An illustration of Walther’s Principle, which states that vertical facies
changes correspond to lateral facies changes. (After Brice, J. C., Levin, H. L., and Smith, M. 5. 1993.
Laboratory Studies in Earth History, 5th ed. Dubuque, 1A: William C. Brown.)
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Transgresivni a regresivni sekvence

*Transgressive sequence *Regressive sequence
*Deeper water facies overlie shallow water facies. +Shallow water facies overlie deeper water facies.
A "deepening upward" sequence. A "'shallowing upward" sequence.

Sedimentary Environments




Sedimentacni prostredi

Geograficky prostor, ktery je charakterizovan specifickou

kombinaci geologickych procesu

Reliéf, topografie

Typ, mnoZstvi vody, hloubka vody
Procesy transportu a sedimentace
Biologicka aktivita

Interpretace ze souboru facii
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Meandrujici feka

Na rovinatém tizemi v niZinach jsou fi¢ni toky omezené do jediného feCisté, které vytvaii zakruty,
neboli meandry.

Vznik meandrt v piivodné rovném toku je vysvétlovan pomoci odchylujici sily zemské rotace -

Coriolisovy sily. Meandry jsou postupné dale rozsifovany lateralni erozi vyvolanou odstfedivou
silou vody.

Meandrujici feka vytvaii téi zakladni geomorfolgické tvary s charakteristickymi sedimenty.

—  Pii vngjsich okrajich meandru, kde ma voda nejvétsi energii, dochazi k lateralni erozi brehti a na dné
Fi¢niho koryta k ukladani rezidualnich §térku, ¢asto imbrikovanych, zatimco mensi sedimentarni ¢astice
zustavaji ve vodni suspenzi.

—  Pfi vnitinich okrajich meandrii voda vlivem odstiedivé sily ztréci energii a uklada relativné jemnozrngjsi
sedimenty na jesepnim valu. Sedimenty jesepnich vali piedstavuji pievazné pisky s kfiZovym
zvrstvenim. Sedimentace jesepnich vali probihda mechanismem boéniho naristu - lateralni akrece.

—  Sirsi okoli feky a vnitini vyplii oblouki tvofi niva nékdy s vyvinutymi mocaly. Jemnozrnné sedimenty
nivy jsou produktem zaplav a jsou uklddany mechanismem vertikalni akrece.

Migrace meandru v prostfedi meandrujici feky vytvaii charakteristické nahoru zjemiiujici cykly.
Na bazi cyklu jsou rezidualni §térky koryta feky, v jejich nadlozi kiizové zvrstvené sedimenty
jesepnich valu a cyklus je zakonéen sedimenty nivy a naplavy (organické zbytky, raselina,
otisky koienti).

https://in.pinterest.com/pin/169307267214832756/



Meandrujici feka: PO
facialni model

Stérky koryt

starSi sedimenty

Delta
Morfologie a procesy

Pri usti ficnich tokii, nesoucich znacné mnozstvi sedimentu, do more dochdzi ke zpomalovani az
Uplnému zastaveni proudu tek. Ztrata energie vede k Vypadavam sedimentarnich ¢astic z vodni suspenze
arychlé akumulaci uloZenin vétsinou v télesech véjitovitého tvaru - deltach. Z postupnym
zpomalovanim toku sedimentuji nejbliZe feciti hrubozrnna klastika, a dal smérem do otevieného moie
potom jemnozrnné pisky, silt a jily. V podélném prifezu od fecisté do mofe délime delty na tii ¢asti -
deltova platforma (Eelo delty), deltovy svah a prodelta.

Deltova platforma je budovana siti rozvétvenych Fi€nich kanald, vyplnénych piskem a siltem s
kfiZovym zvrstvenim. Pisky se také akumuluji mimo kanaly ve form€ vali a plochych pis€in na cele
delty. Rozsahlé plosiny mezi kanaly jsou vSak vétSinou pokryty hustou vegetaci, ktera vede k
sedimentaci uhlonosnych uloZenin. Deltovy svah se skléni od Cela delty smérem do mote. Hloubky
dosahuji pod bazi vInéni, a proto se ukladaji jemnozrnné sedimenty, silty a jily. Na rozdil od deltové
platformy je deltovy svah obydlen ¢isté¢ marinni faunou. Navic sedimenty svahu obsahuji hojné tlomky
rostlinného piivodu. Na prodelté se tiklon svahu opét zmensuje, a dochazi k ukladani jila.

PROGRADACE DELTY

V pripadg, Ze hladina mofe ziistava ve stejné pozici, musi byt material nepfetrZit¢ pfinaSeny fekou
ukladan stale dale a dale smérem do mofe, a delta prograduje. Ve vertikalnim sledu progradujici delty
se objevuje nahoru hrubnouci sled od bazalnich Jil prodelty, silt a jili deltového svahu az k piskim,
siltim, jilovciim a uhlonosnym sedimenttim deltové platformy. Nahoru hrubnouci cykly se vertikalnim
prgfezu Casto opakuji, coz je zptisobeno plynulym poklesavanim delty v disledku pretizeni pfinaSenym
sedimentem.

Déleni delt

Na tvar delty a facialni charakteristiku sedimentu maji zasadni dopad tfi faktory: pfisun sedimentu fekou,
mofiské vinéni a motské dmuti (pfiliv a odliv). Podle vyznamu jednoho z nich se delty déli na delty s
pievazujicim vlivem Feky (napiiklad Mississippi, Pad), delty s pFevaZujicim vlivem vInéni (napf.
Rhona) a delty s pievaZzujicim vlivem dmuti (napi. Ganga).
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Klasifikace moiskych prostredi

Pelagic
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Prifez okrajem kontinentu, kontinentalni Self, svah, upati, podmoisky kaiion

Submaring Shed-slopa braak
CRIYON
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1211992 Wadsworth Publishing Company/ITP

Turbiditni proud: suspenze/smés vody, pisku, siltu a jilu, ktera se pohybuje ve vodni nadrzi po svahu doli, protoze

ma vys§i hustotu nez okolni voda

Turbidity currents
‘Suspension of water, sand, and mud that moves downslope (often very
rapidly) due to its greater density than that ofthe surrounding water (often
triggered by earthquakes)

‘Speed of turbidity currents first appreciated in 1920 — breaking of phone lines
in the Atlantic; also gave indication of distance traveled by a single deposit

Profile view

Slide of unstable
sediment

Entrainment of
ambient fluid ; ; ;
Particle-driven gravity current
or turbidity current

s
»sited sediment
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Boumova sekvence, typicka vrstva turbiditu

Ta, interval masivniho nebo grada¢niho zvrstveni, pisek

Tb, interval horizontalniho zvrstveni, jemny pisek

Te, interval Cefinového nebo konvolutniho zvrstveni, jemny pisek-silt

Td, interval horizontalni laminace, silt

Te, interval masivniho zvrstveni, silt-jil

CLASSICAL TURBIDITE
Grain Bouma (1962) Interpretation
Size Divisions
Pelite Pelogic
ep sedimentation
ne grained,

Mossive or graded
Turbidite

density turbidity
current deposition

Upper porallel lominoe
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Pelagickeé prostiedi

+ Pelagické sedimenty:
— > 95% materidlu ze suspenze (spad z vodniho sloupce)
+ Karbonatovy material biogenniho ptivodu - planktonni a nektonni
organismy
* Eolicky material (zrnka Q siltové frakce)
» Kosmogenni material (kosmicky prach)

+ Vulkanogenni material (jilové mneraly a zeolity — produkty rozkladu
vulkanickych hornin oceanské kiry)

— < 5% terigenniho materialu

 Prostiedi vzniku pelagickych sedimenti:
— Oceanské panve
— potopené karbonatové platformy a aseismické podmoiské hibety
— Selfy a intrakratonni panve

Faktory limitujici pelagickou
karbonatovou sedimentaci

* Rozpousténi CaCO, v zavislosti na hloubce (CCD, lysoklina, ACD)
(Obsah CO, ve vod¢: zavislost na teploté vody, proudéni)

» Produkce CaCO, v piipovrchové zong oceanti
— Klima
— Biotické krize a vymirani

* Hydrodynamicka energie prostfedi u dna (proudéni)

11



hloubka v km

Lyzoklinaa CCD

stupefi nasyceni
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Bioticka evoluce

11/12/2018

12



11/12/2018

Alopatricka
speciace

* Redukce
zivotniho arealu (Q e

* izolované s
populace

e Vznik bariér

FIGURE 5.10 Allopatric speciation. (a) Reduction of the area occu-
pied by a species may leave small, isolated populations, peripheral
isolates, at the periphery of the once more extensive range. In this
example, members of both peripheral isolates have evolved into new
species. (b) Barriers have formed across parts of a central popula-
tion’s range, thereby isolating small populations. (c) Out-migration
and the origin of a peripheral isolate.

Diferenciace organismi
ze spole¢ného predka

* Model fyletického gradualismu
* Model pterusovanych rovnovah

FIGURE 5.11 Comparison of two mod-
els for differentiation of organisms from

a common ancestor. (a) In the phyletic
gradualism model, slow, continuous
change takes place as one species
evolves into another. (b) According to
the punctuated equilibrium model,

-
Timg ———

F
change occurs rapidly, and new species
evolve rapidly. However, little or no
change occurs in a species during most
of its existence.
- Morphological change ———> ~—— Morphological change ——>
(a) (b)
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NORIAN
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Model gradualismu

§ Athleta petrosa smithi

=

FIGURE 5.12 Gradual evolution of the small snail Athleta showing
changes in size, shape, and the development of spines on the shell.

Model pterusovanych rovnovah (kladogram)
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Konvergentni, divergentni a
paralelni evoluce

FIGURE 5.13 In this example, divergent
evolution results as species A diverges
and gives rise to two descendant species,
B and C. Parallel evolution also involves
divergence from a common ancestor, A,
but descendant species, B and C, then de-
velop in a similar way as they adapt to
similar lifestyles. Convergent evolution is
much like parallel evolution except that
species B and C are distantly related but
resemble one another in some aspects be-
cause of similar adaptations.

Divergent evolution
B C

Parallel evolution Convergent evolution
B C Bi i@

Divergentni evoluce placentali

Rodents

S

Primat

Whales

FIGURE 5.14 Divergent evolution of the pla-
cental mammals. An ancestor, probably a small,
shrewlike animal, gave rise to diverse descen-
dant groups, each of which adapted to different
lifestyles.
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Konvergentni evoluce
brachiopodi vs. mlzi

Spirifer Platystrophia Fasciculiconcha Ambonychia
(a) Brachiopods (b) Clams
FIGURE 5.15 (a) Brachiopods and (b) clams are distantly related but have adapted to a very similar habitat. Convergence is shown by the simi-

larities in their shells; in both groups the shell consists of two parts hinged together. However, the details of the shells of each group differ in a
number of aspects.

Paralelni evoluce

Tarbikomy$
Merriamova Tarbik
7 (Australie) (Eurasie, Afrika)

Kangaroo rat Jerboa

FIGURE 5.16 Parallel evolution. The kangaroo rat and jerboa are closely related but have independently developed similar features.

11/12/2018
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Konvergentni evoluce a adaptace

Camel-like
litoptern

Marsupial carnivore

FIGURE 2 Before the origin of the Isthmus of Panama a few million years ago, mammals of North and South America evolved independently.
Similar adaptations of animals on each continent resulted from convergent evolution.

,,Z1jici fosilie*

» Neopilina (ptilipky)
 Latimeria (lalokoploutvé ryby)

FIGURE 5.19 Two examples of so-called living
fossils. (a) Neopilina is a deep-sea-dwelling
mollusk that closely resembles Paleozoic mol-
lusks. (b) Latimeria is a member of a group of
fishes that were thought to have become extinct
at the end of the Mesozoic Era. A specimen was
caught in 1938 off the east coast of Africa, and
since then several more have been caught.

11/12/2018
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Fylogeneticky strom: vztahy mezi
skupinami organismui

time before present

change in morphology

(a)

‘4— Sauropsida = I Mammalia i
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Feathers

Live birth
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heart

Two openings in
skull behind eye
Uric acid
excretion

Hair, mammary glands

egg

(b)

FIGURE 5.20 (a) A phylogenetic tree showing the inferred relationships among reptiles, birds, and mammals. (b) Cladogram showing the rela-
tionships among living reptiles, birds, and mammals. Some of the characteristics used to differentiate subclades are indicated.

 Nautiloidi -
ammonoidi

- Staceni schranky

- Vyvoj sutury

Evolucni trendy

Suture

FIGURE 5.17 Evolutionary trends in the ammonites. Ammonites
with coiled shells evolved from straight-shelled ancestors. Notice
that an ammonite’s shell is internally divided into chambers and that
the animal lives only in the outermost chamber. The sutures, the
lines formed where chamber walls meet the wall of the outer shell,
became increasingly complex as ammonites evolved.

11/12/2018

18



11/12/2018

Konvergentni evoluce diky adaptaci

* Delfini (savci)  vs. Ichtyosaufi (plazi)

Dolphin Ichthyosaur '

FIGURE 5.22 Ichthyosaurs were fish-eating, marine reptiles that became extinct at the end of the Mesozoic Era. Following their extinction, no
air-breathing animal occupied their niche until dolphins and porpoises appeared about 30 million years later. Notice that ichthyosaurs and dol-
phins resemble one another in several features. Both groups adapted to a similar lifestyle and provide an excellent example of convergent evolu-
tion.

Vznik hlavnich skupin obratlovci

FIGURE 5.27 The times of
appearance of the major
groups of vertebrate animals.
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+  Rige

¢ Kmen
Klasifika¢ni schéma ™

| o

e Rod

e Druh

The Classification Scheme Now in Use Sho g the Hierarchical Arrangement of the Categories

The boxes include those animals to which the coyote, Canis latrans, is most closely related at various levels in the classification scheme

(see Figure 5.23).
Snapping White

Coyote Wolf Red fox  Bobcat  Horse turtle Amphioxus. Starfish clover
Kingdom [Animalia  Animalia Animalia Animalia _Animalia _Animalia Animalia Animalia| Plantae
Phylum Chordata Chordata Chordata Chordata Chordata Chordata  Chordata Echinodermata Pterophyta
Subphylum |Vertebrata Vertebrata Vertebrata Vertebrata Vertebrata Vertebrata| Cephalochordata Eleutherozoa
Class Mammalia Mammalia Mammalia Mammalia Mammalia|  Reptilia Leptocardii Asteroidea Angiospermae
Order |Carnivora  Carnivora Carnivora Carni\@ Perissodactyla Chelonia Forcipulata Rosales
Family |Canidae  Canidae Canidae| Felidae Equidae Chelydridae Asteriidae Leguminosae
Genus [Canis Vulpes  Lynx Equus Chelydra  Branchiostoma  Asterias Trifolium
Species Wsj lupus vulpes rufus caballus serpentinia  virginiae forbesi repens
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